CONTROL SYSTEMS - 1/6/2021

[time 2 hours and 30 minutes; no textbooks; no programmable calculators]
Ex. # 1) Consider the feedback system
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with P1(s) = % and Py(s) = %. Design minimal dimensional G(s) such
that
(i) the closed-loop system is asymptotically stable (use Nyquist criterion) with
steady-state output response ys(t) = 0 to constant disturbances d(t),
(ii) |G (jw)| < 36 dB for all w,
(iii) the open loop system has crossover frequency w; > 5 rad/sec and phase
margin m, > 30°.
Ex. # 2) Consider the feedback system 3 g :,f{;»,,{;

. g \.]
f !,,—_..—-‘-‘1. ;"j

e
_,,.—“’ H‘

- ,.._:, Mhﬁ;(f) “"\‘?MJ‘ .*-.,;

§

—
. o —————————— T T
BR——_
l R

-t e

with P(s) = -L5. Design minimal dimensional controllers G1(s) and Gy(s)
in such a way that the closed-loop system is asymptotically stable with steady-
state output response ys;(t) = 0 to disturbances d(¢) = ¢t. Draw the root locus
of the open loop system %z%%’ using the Routh table for an accurate study of
the intersections with the imaginary axis.
Ex. # 3) If the forced output response y(t) of a given system to a step input
v(t) = 6CD(t) is

y(t)=1—e {1 +1t)—e™™

(i) determine the I/O transfer function P(s) of the system
(ii) determine a state space realization of P(s)
(iii) determine (approximately) the 5%-settling time



